575th MEETING, GLASGOW 767 the substrate alone, but in the presence of the totally inactive trypsin-inhibitor complex, a re-activation of trypsin and neutral proteinase activity was observed. This can only be accounted for by the replacement of trypsin and neutral proteinase in the enzymeinhibitor complex by enzymically inactive Tos-Phe-CH,CI-chymotrypsin.
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Chymotrypsin and its precursor chymotrypsinogen have no proteolytic activity on fluorescein-labelled polymeric collagen fibrils that can be assayed by direct fluorimetry of solubilized peptides. Yet chymotrypsinogen can be shown to be capable of reactivating trypsin and neutral proteinase that have previously been completely inactivated by the tumour inhibitor (Fig. 2) . In an exactly similar manner, Trasylol-trypsin (having no proteolytic activity on the substrate alone) releases trypsin and neutral proteinase previously bound in their enzyme-inhibitor complexes. In these two cases, the regain of proteolytic activity is a time-dependent process (Fig. 2) , 1974) , the usefulness of all of these has been severely limited by the absence of any theory that might permit reliable information about sequence similarity to be deduced. All of them are highly dependent on the lengths of the proteins compared, and no valid information can be obtained from them if the length-dependence is ignored. In an effort to overcome these difficulties, I proposed (Cornish-Bowden, 1977 ) that the number of differences between the sequences of two proteins A and B might be estimated from the following formula:
in which nlA and nlB are the numbers of residues of the ith type of amino acid in proteins A and B respectively, if both proteins have the same total number of residues, N, and the summation is carried out over the 18 types of amino acid commonly distinguished in composition measurements. According to a simple theory, SAn is an unbiased estimator of the number of sequence differences, with a predicted coefficient of variation of about 38 %; a value of SAn less than 0.42N indicates significantly greater similarity than would be expected from chance alone. The usefulness of this theory clearly rests on whether the simple assumptions that it incorporates are valid for real proteins. This can be tested by calculating SAn for pairs of proteins of known sequence and comparing the results with the actual numbers of sequence differences.
To test the validity of the significance test, 83 proteins with different names and known sequences were chosen from Dayhoff (1972 Dayhoff ( , 1973 . These were arranged in order of increasing size to give a series with N ranging from 24 to 374. Each protein was then compared with its nearest and next-nearest neighbours in the series. (In doing this the Vol. 6 BIOCHEMICAL SOCIETY TRANSACTIONS requirement that each comparison be between two proteins with the same total number of residues was relaxed t o a requirement that the numbers d o not differ by more than a few per cent.) In all there were 163 comparisons, of which seven showed significantly similar compositions. All of these seven showed significant sequence similarity when the sequences were examined. Of the remaining 156 comparisons for which significant composition similarity was not seen, 144 showed n o significant similarity of sequences either. So the test gave the correct result in more than 90 % of cases and, more important, in no case did it indicate similarity when none existed in the sequences.
To test the validity of SAn as an estimator of the number of sequence differences between a pair of related proteins, all possible pairs of known cytochrome c sequences were examined. Averaged over 1830 comparisons, SAn was found to be slightly biased, estimating about 13% more sequence differences than there were in fact, with a coefficient of variation of 43 %. Similar results were obtained with other sets of proteins, including insulin, the snake venoms, ribonuclease, crystallin and various globins. In all cases the observed behaviour of SAn was similar t o that predicted.
